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. ABSTRAq" .T he trans parency of .the at~o.pberc (q) over India has haan. sl~d ied from global (G) and
diffuse solar eadtauce (D) measurements in India. The n tlo DIG and D/G-D whIch indicate the scattering have
also been studied for all the stations.

1. Introduction

A systematic study of the transparency, of the at
mosphere to solar radiation (q) from the global (G)
and diffuse (D) radiation measurements in Ind ia has
been made. The variation of 'q' with respect to time
and season for all the stat ions in India have been
presented . The scattering generally rep resented by the
rati o DIG and their variation with time and season
have also been discussed. Since D is a part of G, it is
felt that the ratio DIG-D may represent the scattering
be tter. Therefore, th ese rat ios also have been included
in the study. .

Further, varia tion in the general depletion of radia
ti on is due to the prevalence of aerosol, water vapeur
and oth er pollutants in the atmosphere. Therefore, the
increase in these, will nat ura lly resul t in a decrease in
incoming solar radiation and so the tra nsparency. Tile
ratio DIG and DIG-D willtben increase. Th e values
could thus be usefu l in th e study of air pollution as a
qual ita tive estimation of the variation of atmosphe ric
pa rticl es co mprising of aerosols, po llutants etc . Th e
study of pollution is of late gaining significant im
portance.

2. Data

The individual measurements of the intensity of solar
radiation would have been more accura te for the pu r
pose. Only spot readings of this parameter are poss ible
either near abo ut fixed ho urs or constant atmospheric
depths. Hence, the global and diffuse solar radiation
da ta obta ined from continuous records have been used
for the present study. The departmental publication
' Radiation short period a..rages' based on data from
1957 to 1975, contain global and diffuse radiation
da ta on cloudless days . Moreover, since clouds absorb,
reflect and scatter radiation energy received, the varia
t ion of the depletion of solar radiat ion in the atmosphere

is very wide in th e presence of clouds. Hence the data
on cloudy days is not suita ble for the work.

3. Computation

It is very well known that

G- D= l sin h, where,

'G' is global solar rad iation

,D' is diffuse sola r radiati on

'G-D' represents the component of radiation from
the sun received on a horizontal surface on the
eart h .

'J' is the inte nsity of solar radiation received at earth
on a surface placed perpendicular to the sun 's rays.
'h' is the solar elevation, which is determined by the
formula sin h = sin if> sin 8 + cos if> cos 8 cost I where
'~' is the latitude of the place, '8' is the declination of
the sun and 't' is the hour angle.

As per the form ula by Bouguer

I = I. q"'
where I. is the extra terres tria l intensitv of solar radia
lion. q is the tran smission coefficient and 'm' the
ai rmass . Th is law is valid stricti)' only for monochro
matic radiation. This is, however, used as an approxi
mate extensio n,

The solar constant has heen taken as I .98 cal/cm'/min .
Thi. has been corrected for sun earth distance to deter
mine I. . 'm' is the airmass or the thickness of the
at mosphere when compared to th at of an overhead sun,
and is greater than one, for a station at sea level.
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